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QUESTION 1               (10 marks) 
Define the following terms in plain English without using any equations or formulas.  
(2 marks each) 
Q1.1 Ferromagnetic materials 
Q1.2 Relative permeability 
Q1.3 Permeability 
Q1.4 Inductance 
Q1.5 Magnetic field intensity 
 
QUESTION 2                 (10 marks) 
A 240 kW, 240 volt, 6 pole, 600 rpm, separately excited generator is delivering the 
rated load at the rated voltage. The generator has an armature resistance of 0.01 ohm, 
field winding resistance of 30 ohms. The field winding is powered by a 120 volt battery. 
Rotational losses are estimated to be 10 kW. Determine 
Q2.1 The electromotive force induced at full load  
Q2.2 The electrical power developed in the machine 
Q2.3 The mechanical torque applied to the generator. 
 
QUESTION 3                  (10 marks) 
A 9 kVA, 208 volt, 3 phase, star connected, synchronous generator has a winding 
resistance of 0.1 ohm per phase and a synchronous reactance of 5.6 ohm per phase. 
Determine the voltage regulation when the power factor of the supplied load is 
Q3.1 80% lagging         (3 marks) 
Q3.2 Unity          (3 marks) 
Q3.3 80% leading.         (4 marks) 
 
QUESTION 4                 (10 marks) 
A 230 volt, 60 Hz, 4 pole star connected, three phase induction motor operates at a full 
load speed of 1710 rpm. The power developed at this speed is 2 horse power. If the 
supply voltage fluctuates ±10%, determine the torque range of the motor. 
QUESTION 5                 (10 marks) 
 
Q5.1 Write short notes on (1) step motors, (2) hysteresis motors, (3) linear induction 
motors, (4) brushless dc motors and (5) permanent magnet motors. 
(1 mark each) 
Q5.2 A 100 MW 11 kV three phase alternator has synchronous reactance of 0.5 ohms 
per phase and negligible armature resistance. Calculate the synchronous 
reactance in per unit based on machine ratings.   (2 marks) 
Q5.3 The machine referred to in the above question is required to be used in a 
10.5 kV network. The base quantities are 500 MVA and 10.5 kV at the generator 
terminals. Calculate the generator synchronous reactance in per unit under the 
new circumstance.         (3 marks) 
End of questions. 
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FORMULAS 
(Symbols have their usual meanings in the context of the particular formula) 
MAGNETIC CIRCUITS: A/dNμ/Nλ/iL 22  ;    φHNi  ; 








































































INDUCTION MACHINES: (Torque and power are given on a per phase basis)  
p
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K a  ; ωKE aa  ; aa IKT  ; ωTIEP aaout  ; La=p wound. 
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ZZ   
OTHERS:  LL IV3S  ; 1 horse power = 746 watts. 
